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• Important to consider that the five articles varied greatly in terms of study 
design, number of participants, length of study, types of HNC 
represented, and measurements/determinations of swallowing outcomes 
–Outcomes: some determined effectiveness of NMES based on quality 
of life measures, others used specific dysphagia scales such as the 
Functional Dysphagia Scale; Some determinations were based on 
improvement of one and/or several aspects of swallow functions
• Data offers preliminary evidence that the use of NMES in the treatment 
of dysphagia in patients with HNC can improve some aspects of 
swallowing function and is well tolerated across the patient population
–However, Langmore at al. (2016) offers evidence that implementation 
of NMES in the treatment of dysphagia in HNC populations could be 
more harmful than treatment that excludes it
• The limited number of studies and the widely varying methodology 
employed means caution should be employed when considering the 
effectiveness of NMES for the HNC population
• Future research is needed to address the many limitations of the studies 
included in this review in order to understand the efficacy of including 
NMES in the treatment of dysphagia in patients with HNC
–Should focus specifically on individuals with HNC and explore 
potential confounding variables such as compliance, level of muscle 
fibrosis, time since radiation, and type of HNC
–Need for more consistent methodologies across studies to allow for 
analysis of data to be more precise
• Limitations: inability to access certain articles, exclusion of grey 
literature, and the inclusion of English language articles only
Conclusion & Future Directions
• A reported 1 in 25 adults suffer from dysphagia each year (Bhattacharyya, 
2014)
• Traditionally, dysphagia is treated by utilizing compensatory techniques such 
as postural adjustments, diet modifications, indirect muscle strengthening 
exercises, and/or direct muscle strengthening exercises that are executed 
during a swallow (Palmer, Drennan, & Baba, 2000)
–Direct and indirect traditional therapy approaches include chin-tuck 
maneuvers, the Masako swallow, and the effortful swallow—all of which 
are meant to alter bolus flow or the physiology of the swallowing 
mechanism by strengthening its muscles (Shanahan et al., 1993; Fujiu & 
Logemann, 1996; Langmore & Pisegna, 2015)
• Neuromuscular electrical stimulation (NMES)—such as products and 
protocols like VitalStim®—in which electrodes are placed on specific areas of 
the throat to stimulate and/or strengthen the contraction of the musculature 
important for swallowing, is an increasingly common intervention method in 
the treatment of dysphagia (Freed & Wijting, 2003; Ryu et. al, 2009)
• Dysphagia is a common disorder associated with the treatment of head and 
neck cancer (HNC) due to cancer interventions such as chemotherapy, 
radiation and/or surgery disrupting normal swallowing functions (Ryu et. al, 
2009)
• To explore the current research on the use of NMES in comparison to and/or 
in combination with traditional swallowing interventions for individuals with 
dysphagia related to the treatment of head and neck cancer (HNC)
• The uniqueness and heterogeneity of the patient population was 
accounted for when drawing preliminary conclusions and the 
implications for the future direction of research on this topic were 
explored
Background Information Results Results Continued
• References are available upon request
• This project was completed for course credit in SPHS 701
References & Acknowledgements
Division of Speech and Hearing Sciences, The University of North Carolina at Chapel Hill
Search Term(s): Relevant search terms were selected, including cancer, 
dysphagia, deglutition, swallowing, NMES, stimulation, and neuromuscular 
electrical stimulation
Inclusion Criteria: Use of NMES, participants with HNC that had received or 
were currently receiving chemotherapy, radiation and/or surgical treatments, 
participants 18 years old or older (adults), articles published post-2004, articles 
in English
Exclusion Criteria: Dysphagia or swallowing difficulties prior to cancer 
treatments, presence other forms of cancer, participants under the age of 18, 
articles not available in English, participants not receiving additional 
swallowing interventions (e.g. biofeedback or anything beyond traditional 
interventions or NMES)
Databases: PubMed, CINAHL, Cochrane Library
Reliability: 96.3% reliability in Title/Abstract review; 100% reliability in Full-Text 




Bhatt et al., 
2015
Langmore et 
al., 2016  & 
Krisciunas et 
al., 2017






























Extremely Mild to 
Severe
Not Specified
Figure 1: PRISMA 2009 Flow Diagram
Figure 3: Data Extraction:
QoL (Quality of Life), FOIS (Functional Oral Intake Scale), PAS (Penetration-Aspiration Scale), PSS 
(Performance Status Scale), HNC (Head and Neck Cancer), FDS (Functional Dysphagia Scale)
Figure 4: Data Extraction cont.Figure 2: Number of Participants
Author(s) Details
Was NMES found to improve swallowing/QoL 
outcomes?
Bhatt et al., 
2015
Study investigated effects of implementing 
transcutaneous NMES (TNMES) with traditional 
dysphagia therapies while chemoradiation 
treatments were ongoing. 
Yes, FOIS scores for TMES group were 
significantly better than those in the control group 




Study was a supplement to Langmore et al. 
(2016) to determine if compliance to NMES or 
traditional dysphagia therapy treatments 
influenced outcomes.
No, swallow functions did not differ significantly 
between compliant and non-compliant 
participants in this study based on various 
measures of swallowing (PAS, PSS, etc.).
Langmore et 
al., 2016
Study investigated the effects of implementing 
NMES in combination with traditional dysphagia 
treatments, such as swallowing exercises, on 
improving swallow function, diet, and QoL of 
post-radiation HNC patients with dysphagia.
No, overall PAS scores improved more for the 
sham NMES group than for the NMES group 
(especially for thin liquids). Subjective measures 
(QoL and diet) were found to have significantly 
improved for both groups post-treatment.
Lin et al,. 2007
Study compared swallowing and QoL outcomes 
for HNC patients post-radiation. Experimental 
group was treated with NMES while performing 
"continuous swallows" and the control group 
was treated a home-based rehabilitation 
program with traditional dysphagia therapy.
Yes, pre- to post-treatment PAS scores improved 
significantly more for the NMES group than the 
home rehabilitation group for paste consistencies 
(p=0.016). NMES group also showed significantly 
greater increase in velocity of hyoid bone 
displacement for thin consistencies (p<0.001). 
QoL measures did not differ significantly.
Ryu et al., 
2009
Study compared swallowing and QoL outcomes 
for HNC patients post-radiation. Experimental 
group was treated with NMES followed by 
traditional dysphagia therapy and the control 
group was treated with "sham" NMES followed 
by traditional dysphagia treatment.
Yes, NMES was found to significantly improve 
swallow functions based on difference in the 
average change in scores on the FDS pre- and 
post-treatment (p=0.04). QoL measures did not 
differ significantly between groups.
From: Moher D, Liberati A, 
Tetzlaff J, Altman DG, The 
PRISMA Group (2009). 
Preferred Reporting Items 
for Systematic Reviews 
and Meta-Analyses: The 
PRISMA Statement. PLoS 
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